Rigorous HIV-related data for the homeless population in Jamaica is limited. A cross-sectional survey using a venue-based sampling approach was conducted in 2015 to derive HIV prevalence and associated risk factors. Three hundred twenty-three homeless persons from the parishes of St. James, St. Ann, Kingston, and St. Andrew (the main urban centers) participated. HIV prevalence was 13.8%, with a difference in gender (males 11.6%, females 26.7%, P = .007). Sex work, multiple partnerships, incarceration, non-injecting drug use, and female rape were common among the participants. Long-term, multilayered, HIV-specific, female-focused interventions are required for the population, along with additional female-centric research.
Introduction
At the end of 2016, an estimated 30,000 people living with HIV (PLHIV) were in Jamaica, with national prevalence at 1.7% [1] . Groups with higher HIV prevalence in Jamaica include men who have sex with men (32.3%), transgender women (25.6%), and female sex workers (2.9%) [2] [3] [4] . HIV is mainly transmitted sexually, with intravenous drug use reported by only 0.2% of newly diagnosed PLHIV in 2015; 95% of PLHIV reported heterosexual contact, and 9% of newly diagnosed males reported homosexual contact [4] . Homeless persons may also be a population with higher prevalence of HIV. Previous programmatic data suggest high prevalence of HIV among homeless persons in Kingston, the capital of Jamaica, and the neighboring urbanized parish of St. Andrew (12.9% in 2014) [4] . Studies in Latin America and the Caribbean suggest that mental illness, cocaine use (powder and crack), multiple partnerships, inadequate condom use, sexually transmitted infections, and sex work are common in the homeless population [5] [6] [7] [8] and may contribute to high prevalence of HIV.
This study was conducted to better understand HIV disease burden among the homeless population in Jamaica by measuring HIV prevalence and by identifying associated risk factors within a diverse sample. Reliable data on the prevalence of HIV and related behavioral, social, and environmental risk factors are needed to effectively design HIV/ AIDS policies and interventions for the homeless population in Jamaica.
Methods
This analysis uses data from behavioral surveillance activities conducted by the National Council on Drug Abuse in March 2015. A cross-sectional survey was conducted over a 3-week period among homeless persons in 4 parishes (Kingston, St. Andrew, St. James, St. Ann) of the 14 parishes in Jamaica.
Sampling Design
The survey used a modified time-location sampling approach based on standard procedures for behavioral surveillance through interception of participants at diverse venues [9] . The sampling frame was developed using a list of 117 sites from a national "point-in-time" survey that enumerated persons residing in shelters and at street sites [10] . The enumeration identified 1057 persons (913 males, 144 females) affected by homelessness in 2 cities and 57 towns. Staff at agencies responsible for implementing outreach activities among the homeless population reviewed the sites identified in the national survey and verified that they were currently active, provided classification (e.g., street, shelter, free food program), noted high "attendance" periods (e.g., weekdays, weekends, nighttime), and estimated the population size for each site during different time periods. We selected 4 parishes that include major urban areas and key tourism centers, and these parishes represented 66.6% (n = 704) of the homeless population identified in the enumeration activity.
Nineteen sites were randomly selected in the 4 parishes to achieve a target sample size of 420 homeless persons. The sample size was based on having a reasonable precision (± 5%) for key indicators, including HIV prevalence, and it assumed a refusal rate of as much as 15%. Participants received an incentive package of self-care items and nonperishable food.
Eligibility Criteria and Recruitment
Eligibility criteria were (1) presence at the site during data collection, (2) age 18 years or older, and (3) night-time residence on the street or in a homeless shelter. Persons present at the sites were approached and screened by the interviewers. Data were collected in St. James and St. Ann parishes over 3 days, and in Kingston and St. Andrew parishes over 5 days. Each person was offered a rapid HIV test that follows national guidelines for outreach testing.
Statistical Methods
Analyses were done on SPSS version 21. The Chi square or Fisher exact test was used for differences in proportions.
Ethical Considerations
The survey was implemented by the National Council on Drug Abuse as part of public health surveillance through HIV prevention program activities. Review by Institutional Review Board was not required. Participants provided informed consent, and no identifying information was included in the dataset used for analysis.
Results
A total of 566 homeless persons were counted and approached across the 19 selected locations during survey implementation. Of these, 323 (278 males, 45 females) consented to participate in the study, which yielded a participation rate of 57.1%; the majority of participants (76.2%) were aged 40 years and older (Table 1) . Most participants were recruited from Kingston and St. Andrew (68.4%) and were at street sites (45.2%). Half (50.5%) had been homeless for 6 or more years, and most (90.1%) were unemployed. The majority (89.0%) were not educated beyond high school. Females were better educated than males; 49.1% of males were not educated beyond the primary/junior-high level, compared with 31.1% of females (P = .007). Most participants (86.5%) were single.
Among the participants, 312 (96.6%) consented to HIV testing. HIV prevalence was 13.8%, with a higher percentage of females (26.7%) than males (11.6%) being HIV positive (P = .007). Of the 43 participants (31 males, 12 females) who tested positive, 25 (58.1%) already knew they were HIV infected. Of these 25 persons, 20 (80.0%) reported having ever been treated for HIV, and 14 (56.0%) reported still being in care.
Males (27.3%) reported higher rates of multiple partnerships than females (17.8%) in the preceding 3 months (P = .018). There were no significant differences between males and females in the trading of sex for any reason (e.g. for cash or other needs). Among homeless males, 46.6% reported trading sex for cash, and 4.2% of them reported homosexual contact during these transactions. Fewer males (12.4%) reported trading sex for drugs, and 6.4% reported trading sex for food, shelter, or other goods; 0.6 and 1.5%, respectively, reported homosexual contact during these transactions.
Reported condom use at last sex was not significantly different between the sexes (66.0% among males and 73.8% among females, P = .319). More males (46.6%) reported previously diagnosed sexually transmitted infections than females (27.9%, P = .004), whereas more females (33.3%) reported instances of rape than males (7.0%, P < .001). Males were more likely to have spent more than 1 night in jail or prison than females (males 72.7%, females 45.5%, P < .001).
There were no significant differences between males and females regarding drug use, whether ever or during the preceding month. Marijuana was the most commonly used drug (65.9%), followed by crack cocaine (18.6%) and powder cocaine (7.4%). Only 1.9% reported using marijuana mixed with crack, and 0.6% reported heroin use. Alcohol and tobacco were the substances most commonly used-64.4 and 68.1%, respectively-by the participants.
Within the sample of homeless participants, there were no statistically significant risk factors for HIV infection other than being female.
Discussion
Our study corroborates a high prevalence of HIV among the homeless population in urban Jamaica, similar to the previous estimate from programmatic data (12.9%, 2014). We also found females had significantly higher rates of infection than males. More than 1 in 4 homeless females were HIV positive, and 1 in 3 homeless females had never tested for HIV. Although the number of females in the current survey was small, the HIV prevalence suggests that they might be among the top 3 most affected populations in Jamaica, along with men who have sex with men and transgender women.
Our study found high rates of HIV-transmission risk factors, including sex work and multiple partnerships, which is in keeping with other published studies of homeless populations in Latin America and the Caribbean [5] [6] [7] [8] . Social vulnerabilities, such as incarceration and non-injecting drug use, and rape among homeless females were also high.
Combined with the biological risk among females for HIV transmission, these high rates are likely contributors to the higher HIV burden we observed among homeless females in Jamaica [11, 12] .
Our study leaves room for more research into the drivers of HIV risk in the homeless population in Jamaica. The findings suggest a possibility of unidentified risks; the results could well be reflective of the complexities of HIV risk in this population and strengthen the argument for more research and targeted interventions.
Although the sampling had access to a majority of the documented homeless persons in Jamaica, a key potential limitation was participation bias, due in part to the low P value is based on Chi square or Fisher exact test; categories do not always add to totals due to missing values participation rate (57.1%) among those who were intercepted at the selected venues. One strength, however, over the previously published data is that these venues were randomly sampled and the participants systematically recruited, thereby reducing the potential effects of both selection and participation biases. Another limitation of the study was the small number of females who participated; our recruitment reflects male predominance in the homeless population. Despite the small sample size, the HIV prevalence we observed suggests a likelihood of high HIV prevalence among homeless females.
Conclusion
Our survey documents that the homeless population in Jamaica is at high risk for HIV infection, with females at particularly higher risk compared with males. Interventions are needed for the entire population; however, a more tailored approach is needed for females because of the higher HIV prevalence among them. A larger sample of homeless females needs to be studied to better define their HIV risk; a qualitative component would be beneficial in order to provide data about the meaning and context regarding gender as a variable for HIV risk. A combination of HIV prevention interventions is required, given the biological and environmental dimensions of their risk. Long-term, multilayered, HIV-specific, gender-focused interventions have previously proven most effective [13, 14] .
